This study investigates the relationship between financial development and agriculture growth employing Cobb-Douglas function which incorporates financial development as an important factor of production for the period 1971-2011. The ARDL bounds testing approach to cointegration is applied to examine long run relationship between the variables. The direction of causality is detected by VACM Granger causality test and robustness of causality results is tested through innovative accounting approach (IAA).
Introduction
Pakistan has an abundant resource of water and arable land. About 25 per cent of its land is under cultivated which receives its required amount of water through one of the finest irrigation systems of the world. Pakistan's irrigation system covers three times the region irrigated in Russia. Agriculture sector is considered as the backbone of Pakistan's economy. It provides employment to 45 per cent of the population and raw material for agro-based industries. The demand for industrial products increased with an increase in investment in the agriculture sector.
The contribution of agriculture to GDP was about 23 per cent in (GoP, 2010 . More than 60 per cent population is living in rural areas and out of which 90 per cent of the rural population is directly and indirectly involved in agricultural economic activity. The agriculture sector produces a number of major and minor crops, livestock, fishing and forestry. The financial sector of Pakistan also contributes to the agricultural production by providing financial resources to farmers. The government of Pakistan has established Zarai Taraqiati Bank Limited (which is the largest financial institution) to provide technical know-how and financial services in the country. Availability and access to financial resources is one of the key elements for agricultural growth, which is why Pakistan's government has to undertake financial reforms to make it easy for the investors of the rural areas to access funds for agricultural output.
Both formal and informal credits are acquired for the agricultural growth in Pakistan. This credit is further classified into long, medium and short terms. Farmers obtain short term loans from a Mahajan (a person appointed to give loans to individuals in the beginning of the season and receives his money back once the crop is harvested or buys their crops at a cheaper rate). Mostly, farmers go to Mahajan for short term loans to avoid the hectic procedures followed in the banks and to save their time. Short term loans are used to purchase new varieties of seeds, water, fertilizers and power, livestock and poultry feed, and to fulfill veterinary expenses. Furthermore, a short term credit is also needed to develop fishery sector, and to make payments of storage facilities. A major chunk of short term loans is also used on curing expenditures for livestock and poultry. Agriculture credit is also required for transportation hiring expenditures, packing of the material and marketing of agriculture product in national and international markets.
Farmers go to banks for medium and long term loans to improve their land, clear forests for cultivation, leveling and terracing the land, and improve the soil. The long term loans are also needed to format land, improve watercourse alignment, construct modules and culverts, purchase heavy machinery including tube wells, lift pumps, turbines, bullocks, tractors, trailers, thrashers, arboriculture and plantation and barriers around the fields to save crop from harmful animals.
Banks also provide loans to farmers to use advanced technology in cultivation such as construction of godowns, bins and silos, purchase of trucks, bullock-carts, transport machinery, country-boats and fork lifts, and provides guidance to use the processing machinery on their farms (GoP, 2010) . The expenditures on construction of godowns, bins and silos, purchase of trucks, bullock-carts, transport machinery, country-boats, fork lifts are possible through long term loans from banks as well as credit is needed to purchase of seedlings, labour charges, apiculture and sericulture (SBP, 2010).
The above description on credit requirements shows that Pakistan needs a sound and welldeveloped financial system to promote not only agriculture sector but also its economic system.
For the first four decades since Pakistan's independence in 1947, the main concern of government was to establish necessary infrastructure for the effective implementation of its macroeconomic policies. The financial sector of Pakistan could not work autonomously based on free market forces of demand and supply during those decades. Due to underdeveloped cash, bond and equity markets, monetary policy was implemented through direct credit allocation. The real interest rate usually remained negative due to a controlled interest rate mechanism by the government. Macroeconomic difficulties in 1970s and early 1980s further deteriorated the performance of the financial sector in the country. The government of Pakistan implemented financial reforms as part of structural adjustment program to improve the efficiency of financial sector of the country. These reforms were aimed at promoting competition, adopting market based monetary system, improved governance and credit management for optimal allocation of financial resources. The performance of financial sector improved after the implementation of financial reforms initiated in 1990s in Pakistan. Financial reforms can be launched successfully if transition period and cost of the process are reduced. This leads to a rise in the net value of nonfinancial firms and financial reforms removed the interest rate subsidies that enabled the firms to sustain their financing cost. The government of Pakistan is implementing new policies in financial sector to improve its efficiency and diverting her attention to launch new incentives for farmers to enhance the productivity of agriculture sector. This not only increases the exports potential but also provides raw materials for agro-based industries in the country as well as enhances its contribution to gross domestic product (GDP). This paper considers the relationship between financial development and agriculture growth. The study has four contributions to economic literature: (i) ARDL bounds testing approach to cointegration is applied to test the existence of long run between financial development and agriculture growth. (ii) To test the stationarity, Clemente et al. (1998) structural break unit root test is applied which is ignored in economic literature over said issue and, (iii) the direction of causality is detected between financial development and agriculture growth by using VECM (vector error correction method) and (ii) robustness of causality is tested by innovative accounting approach (IAA) is combination of variance decomposition method (VDM) and impulse response function (IRF).
The rest of study is organized as following: section-II details the review of literature, section-III explains modeling, methodology and data collection, section-IV describes results and their discussions and, conclusion and policy implications are drawn in final section.
II. Literature Review
Relevant economic literature provides the theoretical and empirical significance of financial development in economic growth. For example, Schumpeter (1911 Schumpeter ( , 1934 explored that a sound and well-developed financial system contributes to the economic growth by mobilizing funds, evaluating and selecting projects, managing risk, monitoring entrepreneurs and lowering transactional cost as well as fostering technical know how which helps to boost economic growth. Variety of methods has been applied to investigate the relationship between financial development and economic growth. Primarily cross-country growth regressions have been used by King and Levine (1993) , Sala-i-Martin (1997), Rajan and Zingales (1998), Khan and Senhadji (2000) , Dawson (2003) and Berger et al. (2004) . Panel framework has also been utilized by some researchers like Calderon and Liu (2003), Edison et al. (2002) and Manning (2003) .
Furthermore, in the time series analysis causal relationship between financial development and economic growth is discussed in recent literature [Demetriades and Hussein (1996) This paper investigates the effect of financial development on agriculture growth by incorporating capital and labor as important stimulants of agriculture productivity. We employ Cobb-Douglas function and the general equation is given below: 
… (4) In Clemente et al. 1998 ). If two structural breaks are contained by innovative outlier then unit root hypothesis can be investigated by applying equation-5 is modeled as following:
This equation helps us to estimate minimum value of t-ratio through simulations and value of simulated t-ratio can be utilized for all break points if the value of autoregressive parameter is constrained to 1. For the derivation of the asymptotic distribution of said estimate, it is supposed that 0
by appointing largest window size. Further, this assumption i.e. 1 2 1     is used to show that cases where break points exist in repeated periods are purged (see Clemente et al. 1998) . Two steps approach is used to test unit root hypothesis, if shifts are in better position to explain additive outliers. In 1 st step, purge deterministic variable by following equation-6 for estimation as following:
The second step is related to search the minimum t-ratio by a test to test the hypothesis that 1   , as following:
To make sure that ) , ( min congregates i.e. converges to distribution, we have included dummy variable in estimated equation for estimation:
We employ the autoregressive distributed lag (ARDL) bounds testing approach to cointegration developed by Pesaran et al. (2001) to explore the existence of long run equilibrium relationship between agriculture growth, financial development, real capital and labor force. The bounds testing approach has several advantages. The approach is applied irrespective of whether the variables are I(0) or I(1), unlike other widely used cointegration techniques. Moreover, a dynamic unrestricted error correction model (UECM) can be derived from the ARDL bounds testing through a simple linear transformation. The UECM integrates the short run dynamics with the long run equilibrium without losing any long run information. The UECM is expressed as follows:
ln ln ln ln ln ln ln ln ln (12) Where Δ is the first difference operator and t  is error term assumed to be independently and identically distributed. The optimal lag structure of the first difference regression is selected by the Akaike Information criteria (AIC). The lags induce when noise property in the error term. . Same inferences can be hypothesized for other variables in the model.
IV. Empirical Results and their Discussions
Descriptive statistics and correlation matrices are reported in Table-1 (Ouattara, 2004) . The assumption of ARDL bound testing to cointegration is that integrating order of the variables should be I(1), or I(0) or I(1)/ I(0). Our results indicated that all the series are integrated at I(1) with intercept and trend. The AIC provides reliable and consistent information about lag order as compared to other criterion. The empirical evidence in Table-4 revealed that 1 is optimal lag to be selected. To test the robustness of long run relationship, we also applied Johansen and Juselius (1990) approach to cointegration. The results are reported in The coefficients of long run results are reported in Table-4 ECM implies that deviations in short run towards long run is corrected by 11.86 per cent per year which is considered low. This low speed of adjustment in agriculture growth is due to high cost of production. The cost of production is affected by rising prices of inputs are used to enhance agriculture sector's production in Pakistan. Hansen (1992) suggested in testing the stability of long run parameters to avoid potential biasedness and misspecification of the model to be estimated. In doing so, the stability of ARDL parameters is tested by applying CUSUM and CUSUMsq tests developed by Brown et al. (1975) . Furthermore, Brown et al. (1975) indicated that recursive residuals are to be less affected by small or regular changes in parameters and these changes can be detected by using these residuals.
Figure 1: Plot of Cumulative Sum of Recursive Residuals
The straight lines represent critical bounds at 5% significance level. The straight lines represent critical bounds at 5% significance level.
The graphs of both tests are shown in figure 1 The results reported in Table-8 This implies that in long run, there is bidirectional causality exists between agriculture growth and financial development, between financial development and capital and, between agriculture growth and capital. This suggests that government of Pakistan should develop financial development to enhance financial services in rural area on priority basis and direct the banks to provide loans to farmers at cheaper cost through loose monetary policy adopting by state bank of Pakistan (SBP). The access of farmers to financial resources at cheaper cost will enhance agriculture productivity by capitalizing agriculture sector that in resulting increases agriculture production which raises gross domestic product of the country. This rise in income of rural areas will increase the demand of financial services that in turn, increases financial development.
In short run, feedback hypothesis is found between agriculture growth and financial development and, between capital and agriculture growth. There is also bidirectional causality exists between financial development and capital. The unidirectional causal relationship is found running from labour to capital.
The Granger causality tests are inappropriate as they show the degree of feedback of one variable to another and also difficult to determine the relative strength of causality tests beyond the sample period. We applied innovative accounting approach (IAA) (variance decomposition method and impulse response function) to test the feedback and relative effectiveness of causality approaches (Shan, 2005; Shahbaz et al. 2008 and , Paul and Uddin, 2010 figure-3) . The impulse response function describes how much of the predicted error variance for any variable is accounted for by innovative shocks throughout each independent variable in a system over various time-horizons. This is the VAR model that provides the basis of the impulse response functions and time horizons. These are used to test the response of the one variable to the other variables of interest.
The impulse response function (IRF) traces out the effect of an innovative shock of an endogenous variable on the other variables that the VAR system accommodates. The relative importance of innovative shocks is informed through variance decomposition method (VDM).
We applied the generalized forecast error variance decomposition approach proposed by Koop et al. (1996) , and Pesaran and Shin (1999) and empirical results provided through this approach are not sensitive to the order of the variables included in a VAR model. Response of lnL to lnK
V. Conclusion and Policy Implications
Response to Generalized One S.D. Innovations ± 2 S.E.
The use of finance through informal as well as formal sources is a worldwide phenomenon in rural financial markets. According to the IFAD (2001) report on developing economies, farmers prefer informal financial markets over formal financial markets to obtain agri-loans. Easy access to financial resources facilitates agriculture growth by improving agricultural productivity. The rise in agricultural production promotes the overall economic growth by supporting the other sectors of country such as manufacturing, industrial and services sectors.
This study investigates the relationship between financial development and agriculture growth employing Cobb-Douglas function which incorporates financial development as an important factor of production using annual data for the period 1971-2011. The ARDL bounds testing approach to cointegration is applied to examine long run relationship between financial development and agricultural growth incorporating capital and labour. The direction of causality is detected by VACM Granger causality test and robustness of causality results is tested through innovative accounting approach (IAA).
Our findings confirm that the variables are cointegrated for equilibrium long run relationship between agriculture growth, financial development, capital and labor. The results indicate that financial development has a positive effect on agricultural growth. This implies that financial development plays its significant role in stemming agricultural production and hence agricultural growth. The capital use in the agriculture sector also contributes to the agricultural growth. The positive and dominant effect of labour on agricultural growth is found implying that the rural labor force is also an important factor in stimulating agriculture production. The Granger causality analysis reveals bidirectional causality between agricultural growth and financial development, financial development and capital, and agricultural growth capital in agriculture sector. The robustness of these results is confirmed by innovative accounting approach (IAA).
Our findings suggest that although financial development has a positive effect on agricultural growth, government must give due priority to agriculture sector to improve its productivity by enhancing the access of rural population to financial resources at a cheaper cost to capitalize agriculture sector and to improve the contribution of agriculture sector to overall economic growth. The agri-based business enterprises should be encouraged by launching new financial reforms especially for agriculture sector. The government must pay her attention to lower the prices of agri-based products i.e. seeds, fertilizers, electricity, oil or diesel and, research and development activities should be encouraged to promote agriculture production. This will not only enhance the agriculture's share in gross domestic product (GDP) but also the productivity of other sectors such as industry and services. The most important road infrastructure from rural areas to agri-markets should also be developed. This study has a potential to include other variables such as agriculture exports or imports, agri-inputs prices, inflation, formal and informal finance, foreign income and electricity prices to investigate causal relationship between financial development and agricultural growth. The true picture of causal relation between the variables has important policy implications for policy making authorities to stimulate agricultural growth.
